Amendment Under 37 C.F.R. §1.111 
U.S. Application No. 10/543,177 



Attorney Docket No. Q89288 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (currently amended) A compound of formula (I), and or a pharmaceutically acceptable 

salt, hydrate, solvate or isomer thereof: 



n is 0, 1, 2 or 3; 

R 1 , R 2 and R 3 are each independently hydrogen, hydroxy, halogen or morpholin- 1 -yl- 
ethylamino ; 

R 4 is hydrogen: and 

R 4 -and R 5 are each indep e nd e ntly hydrog e n; is linear or cyclic C1-C6 alkyl optionally 
having one or more substituents, the carbon of the alkyl being optionally replaced with nitrogen, 
sulfur or oxygen, wherein the substitucnt is: hydroxy; halogen; alkyloxy; alkyl; amino; 
alkylamino; carboxyl; nitro; sulfonylamido; alkanesulfonyl; amido; an aromatic group optionally 
having one or more substituents selected from the group consisting of hydroxy, halogen, 




wherein: 
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alkyloxy, alkyl, amino, alkylamino, carboxyl, nitro, amido, dioxoisoindole and sulfonylamino; 
an aromatic group having one or more substituents selected from the group consisting of 
hydroxy, halogen, alkyloxy, alkyl, amino, alkylamino, carboxyl, nitro and amino, the aromatic 
ring having nitrogen, sulfur or oxygen; or cyclic C3-C8 alkyl optionally having one or more 
substituents selected from the group consisting of hydroxy, halogen, alkyloxy, alkyl, amino, 
alkylamino, carboxyl, nitro and amido; 

an aromatic group optionally having one or more substituents, the aromatic ring having 
optional nitrogen, sulfur or oxygen, wherein the substituent is; hydroxy; halogen; alkyloxy; 
alkyl; amino; alkylamino; carboxyl; nitro; sulfonylamido, alkanesulfonyl; amino; or linear or 
cyclic C1-C6 alkyl optionally having one or more substituents, the alkyl having an optional 
nitrogen, sulfur or oxygen linkage and the substiu e nt substituent of the alkyl being: hydroxy; 
halogen; alkyloxy; alkyl; amino; alkylamino; carboxyl; nitro; sulfonylamido, alkanesulfonyl; 
amido; an aromatic group optionally having one or more substituents selected from the group 
consisting of hydroxy; halogen; alkyloxy; alkyl; amino; alkylamino; carboxyl; nitro; amido; 
dioxoisoindole; and a sulfonylamino having an aromatic group substituted with hydroxy, 
halogen, alkyloxy, alkyl, amino, alkylamino, carboxyl, nitro, sulfonylamido, alkanesulfonyl or 
amido; an aromatic group optionally having one or more substituents selected form from the 
group consisting of hydroxy, halogen, alkyloxy, alkyl, amino, alkylamino, carboxyl, nitro, 
sulfonylamide, alkanesulfonyl and amido, the aromatic ring containing nitrogen, sulfur or 
oxygen; or a cyclic C 3 -C 8 alkyl optionally having one or more substituents selected from the 
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group consisting of hydroxy, halogen, alkyloxy, alkyl, amino, alkylamino, carboxyl, nitro and 
amido; or 

R 4 and R 5 form, together with the -N-(CH2) n - moiety to which they are attached, a 
nitrogen heterocycle optionally having one or more substituents selected from the group 
consisting of OH, NH2, NO2, the heterocycle containing optional nitrogen or oxygen. 

2. (currently amended) The compound of claim 1, wherein R 4 -and R 5 ar e e ach 
ind e p e nd e ntly hydrog e n; is C'-C 4 alkyl optionally having one or more substituents selected from 
the group consisting of OH, NH2, NO2, and an aromatic group, the aromatic group optionally 
having one or more substituents selected from the group consisting of OH, C ] -C 4 alkyloxy, NH 2 , 
NO2, methanesulfonylamino, ethanesulfonylamino, tolun e nsulfonylamino toluenesulfonylamino 
and dioxoisoindole; cyclic C3-C8 alkyl optionally having one or more substituents selected from 
the group consisting of OH, NH 2 and NO2; C1-C4 alkyl carrying a morpholine or oxopyrolidine 
oxopyrrolidine group which is optionally substituted with OH, NH 2 , NO2 or -0-; C1-C4 alkyl or 
C1-C4 aminoalkyl carrying a pyrret pyrrole , pyrazole, imidazole, 1,2,3-triazole, 1,2,4- triazole, 
isoxazole, oxazole, isotiazol e isothiazole , tiazolidin e thiazolidine , tiazol e thiazole, 1 ,2,5- 
oxadiazole, 1 ,2,3-oxadiazole, 1,2,5 thiodiazol e 1 ,2,5-thiadiazole, 1,2 ,3 thiodiazole 1, 2 3 - 
thiadiazole , 1,3,4-oxadiazole, 1,3 ,4 thiodiazol e 13,4-thiadiazole , pyridine, pyrimidine or 
triazine group which is optionally having one or more substituents selected from the group 
consisting of CI, OH, NH2, N0 2 , C1-C4 and phenyl; 

cyclic C3-C8 alkyl optionally having one or more substituents selected from the group 
consisting of OH, NH2 and NO2; 
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an aromatic group optionally having one or more substituents selected from the group 
consisting of OH; NH 2 ; hydroxyalkyl; aminoalkyl; NO2; and a Q - C 4 alkyl group optionally 
having one or more substituents selected from the group consisting of OH, NH 2 , NO2, 
methanesulfonylamino, ethanesulfonylamino, tolun e nsulfonylamino toluenesulfonylamino , 
dioxoisoindole and thiophensulfonylamino; or 

R 4 and R 5 form, together with the -N-(CH2) n - moiety to which they are attached, a 
nitrogen heterocycle optionally having one or more substituents selected from the group 
consisting of OH, NH 2 and N0 2 , the heterocycle containing 1 to 3 nitrogen, sulfur or oxygen 
atom. 

3. (currently amended) The compound of claim 1, wherein R^and R 5 ar e e ach 
ind e p e nd e ntly hydrog e n; is C1-C4 alkyl optionally having one or more substituents selected from 
the group consisting of OH, NH 2 , N0 2 , morpholine, nitropyridineamino, pyridine, oxopyrolidin 
oxopyrrolidine , imidazole optionally having a CI, CH 3 or phenyl substituent; and phenyl 
optionally having one or more substituents selected from the group consisting of OH, NH 2 , 
methoxy, N0 2 , methanesulfonylamino, ethanesulfonylamino, [ tolun e nsulfonylamino ] 
toluenesulfonylamino and dioxoisoindole; 

cyclic C 3 -C 8 alkyl optionally having one or more substituents selected from the group 
consisting of OH, NH 2 and N0 2 ; 

phenyl optionally having one or more substituents selected from the group consisting of 
OH; NH 2 ; N0 2 ; and C1-C4 alkyl optionally having a OH, NH 2 , N0 2 , methanesulfonylamino, 



12 



Amendment Under 37 C.F.R. §1.111 
U.S. Application No. 10/543,177 



Attorney Docket No. Q89288 



ethanesulfonylamino, tolun e nsulfonylamino toluenesulfonylamino , dioxoisoindole or 
thiophensulfonylamino substituent; or 

R 4 and R 5 form, together with -N-(CH 2 ) n - moiety to which they are attached, a piperidine 
ring optionally having one or more substituents selected from the group consisting of OH, NH2 
andN0 2 . 

4. (currently amended) A process for preparing the compound of formula (IA) which 
comprises th e st e ps of: 

reacting 3-amino-4-methoxy benzoic acid (compound II) and an alcohol to obtain 
compound (III); 

adding anhydrous p-toluenesulfonic acid and benzonitrile to the compound 
(III) thus obtained, refluxing the mixture at 80 to 200 °C, adding NaOCl thereto at 
room temperature and purifying by silica gel column chromatography to obtain 
compound (IV); 

dissolving the compound (IV) thus obtained in an alcohol, adding an aqueous 
alkali solution thereto and refluxing the mixture to obtain compound (V); 

dissolving the compound (V) thus obtained in an organic solvent, adding a Lewis acid 
thereto and refluxing the mixture to obtain compound (VI); 

dissolving the compound (V) thus obtained in alcohol, adding a strong acid thereto 
at room temperature and refluxing the mixture to obtain compound (VII); 
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dissolving the compound (VII) thus obtained and (4- 
bromomethylphenoxy)-methyl polystyrene Wang resin in an organic solvent, adding a base 
and Kl thereto and stirring the mixture at 50 to 60 °C for 1 to 24 hours to obtain compound 
(VIII); 

dissolving the compound (VIII) thus obtained in an organic solvent, adding an 
alcohol solution of an alkali hydroxide thereto and refluxing the mixture to obtain 
compound (IX); 

dissolving the compound (IX) thus obtained in an organic solvent, adding R 4 N(CH 2 ),R 5 
and a coupling agent thereto and stirring the mixture at room temperature to obtain 
compound (X); and 

dissolving the compound (X) thus obtained in CH 2 C1 2 , adding trifluoroacetic 
acid thereto and stirring the mixture at room temperature to obtain compound (la) [7]! 
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V 
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la 

wherein, n, R, R 2 , R 3 , R 4 and R 5 have the same m e aning meanings as defined in claim 1 . 

5. (currently amended) A process for preparing the compound of formula (lb) which 
comprises the st e ps of: 

reacting 3-amino-4-methoxy benzoic acid (compound II) and an alcohol to obtain 
compound (III); 

adding p-toluenesulfonic acid, benzene and 4 nitrob e zonitrile 4-nitrobenzonitrile 
thereto, refluxing the mixture at 80 to 200 °C, adding NaOCl thereto at room temperature 
and purifying by silica gel column chromatography to obtain compound (XI); 

dissolving the compound (XI) thus obtained in an organic solvent, adding an aqueous 
alkali solution thereto, refluxing the mixture and purifying by silica gel column 
chromatography to obtain compound (XII); 

dissolving the compound (XII) thus obtained in an alcohol, adding Pd/C thereto and 
refluxing the mixture to obtain compound (XIII); 
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dissolving the compound (XIII) thus obtained in an organic solvent, adding a base, 
2-chloroethylmorphine and potassium iodide thereto and stirring the mixture at room 
temperature to obtain compound (XIV); 

dissolving the compound (XIV) obtained thus in an organic solvent, adding an alkali 
hydrate, stirring the mixture at room temperature to obtain compound (XV); 

dissolving the compound (XV) thus obtained in an organic solvent, adding 4 ,5 - dichloro 
1 (3 aminoprophyl)imidazol e 4,5-dichloro- 1 - (3- aminopropvO imidazole and a coupling 
agent, stirring the mixture at room temperature and purifying by silica gel column 
chromatography to obtain compound (XVI); and 

dissolving the compound (XVI) thus obtained in MC, adding a Lewis acid thereto, 
stirring the mixture, concentrating the resulting solution under a reduced pressure and purifying 
by silica gel column chromatography to obtain compound (Ib)D]. 
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XIV 
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I N — ' 




lb 

wher e in, n, \£ T 9? ! T f£ T 9?-m&9? hav e th e sam e m e aning as defin e d in claim 1 . 
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6. (currently amended) A pharmaceutical composition for inhibiting GSK-36 comprising 
a th e rap e utically eff e ctiv e amount of the compound of claim 1 as an active ingredient and a 
pharmaceutically acceptable carrier. 
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